Biochemical characterization of the ATPase and helicase activity of UAP56, an essential pre-mRNA splicing and mRNA export factor.
DEXD/H-box protein UAP56 is an essential pre-mRNA splicing factor required for the first ATP-dependent spliceosome assembly step. UAP56 is also essential for the export of the majority of mRNAs from the nucleus to the cytoplasm. We performed biochemical characterization of UAP56's ATPase and helicase activity, which is important for further understanding the role of these activities in UAP56's function. We showed that UAP56 is an RNA-stimulated ATPase that can only hydrolyze ATP. We demonstrated that UAP56 is an ATP-dependent RNA helicase that can unwind substrates with 5' or 3' overhangs or blunt ends in vitro. We showed that U2AF(65) and Aly, two proteins known to interact with UAP56, do not influence UAP56's ATPase or helicase activity. We also demonstrated that several mutants in the conserved helicase motifs I, II, and III abolish UAP56's ATPase and/or helicase activity, providing tools for future investigation of the role of UAP56's ATPase and helicase activity in spliceosome assembly and mRNA export.